Synthesis, characterization and controlled drug release from temperature-responsive poly(ether-urethane) particles based on PEG-diisocyanates and aliphatic diols.
A series of linear amphiphilic poly(ether-urethane)s with alternative hydrophilic/hydrophobic segments based on PEG-diisocyanates and aliphatic diols is developed. The molecular structures of the copolymers were confirmed with nuclear magnetic resonance, Fourier transform infrared spectra and gel permeation chromatography. Nanoparticles prepared by self-assembly of the resulting copolymers show sharp temperature-responsive phase transition. The phase transition temperature could be easily modulated by the length of hydrophilic or hydrophobic segments of the polymer. The mechanism of the temperature-responsive behaviour is discussed. In the presence of these obtained poly(ether-urethane)s, doxorubicin (DOX) could be dispersed into aqueous solution. The ratio of DOX release from polymeric particles increased sharply above the phase transition temperature, while the release was suppressed below the phase transition temperature. A controlled drug release can be achieved by changing the environmental temperature. The easy-prepared polymeric nanoparticles, with features of biocompatibility, biodegradability and tail-made temperature responsiveness, are a kind of promising carriers for temperature-controllable drug release.